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Abstract
Background: Right-sided endocarditis occurs predominantly in intravenous drug users, in patients
with pacemaker or central venous lines and in patients with congenital heart disease. The vast
majority of cases involve the tricuspid valve. Eustachian valve endocarditis is an uncommon disease
with similar signs and symptoms of the tricuspid valve endocarditis. A series of only 16 cases of
eustachian valve endocarditis are reported in the literature.
Case Presentation: We present a case of a 25-year old woman with intravenous drug abuse who
had a staphylococcus aureus tricuspid valve endocarditis associated to eustachian valve
endocarditis. Transthoracic echocardiography, as first line examination, showed the vegetations on
tricuspid and eustachian valve.
Conclusion: Our case describe an unusual location of right side endocarditis in a intravenous drug
abuser. In our case, in accord with other cases described in the literature, transthoracic
echocardiography disclosed eustachian valve endocarditis.
Antimicrobial management is not altered by the recognition of eustachian valve endocarditis. 
Antibiotic treatment and duration of eustachian endocarditis depends on the isolated organism and 
is similar to antibiotic therapy used in native valve endocarditis.
Background
Right-sided endocarditis occurs predominantly in intrave-
nous drug abusers (IVDA), in patients with pacemaker or
central venous lines and in patients with congenital heart
disease. The vast majority of cases involve the tricuspid
valve. In the case that we describe, tricuspid valve endocar-
ditis was associated to eustachian valve endocarditis
(EVE). Eustachian valve is a structure localized between
the inferior vena cava and the right atrium. In the fetal cir-
culation this valve directs the blood flow from the vena
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cava through the foramen oval into the left atrium. In an
adult the persistence of this valve is uncommon. We
report the 12th reported case of infection causing endo-
carditis of the eustachian valve, and we present a review of
the existing English medical literature.
Case Report
A 25 year old woman with a seven years history of intra-
venous drug abuse was admitted to our hospital after 6
days with fever and chills. Her vital signs included a tem-
perature of 39°C, a heart rate of 110 bpm, a blood pres-
sure of 125/70 mmHg. Findings on cardiac examination
were unremarkable, as were the results of the remainder of
the evaluation. Results of laboratory examinations
included a white blood cell count of 12.000 cells/mm3,
an erythrocyte sedimentation time of 100 mm and a reac-
tive C protein of 5 mg/100 ml (0.5 upper limit). A set of
three peripheral blood culture from different sites were
made. A Transthoracic echocardiography (TTE) was per-
formed the same day as the patient was admitted to the
hospital. A structure due to an eustachian valve was noted
in the right atrium. Furthermore a mobile mass of 1.5 cm
× 0.8 cm was noted to be attached to the eustachian valve.
Another mobile mass of 0.6 cm × 0.8 cm was noted on tri-
cuspid valve (Figure 1). A diagnosis of endocarditis on
eustachian and tricuspid valve was made. The patient
started an empiric antibiotic therapy with oxacillin 12 gr/
day ev and netilmicin 300 mg/day ev. After 5 days from
A, Two dimensional transthoracic echocardiogram (modified 4 chambers view) showing a vegetation (2.5 cm × 1.3 cm) on eus- tachian valve (double arrow) and another small vegetation (0.5 × 0.6 cm) on tricuspid valve (single arrow) Figure 1
A, Two dimensional transthoracic echocardiogram (modified 4 chambers view) showing a vegetation (2.5 cm × 1.3 cm) on eus-
tachian valve (double arrow) and another small vegetation (0.5 × 0.6 cm) on tricuspid valve (single arrow). B, Color flow dop-
pler echocardiogram (modified 4 chambers view) showing a moderate tricuspid regurgitation with flow toward the eustachian 
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admission in the hospital, 3 blood cultures grew methicil-
lin susceptible staphylococcus aureus. After eight days of
persistence of fever a transesophageal echocardiography
(TEE) was performed to exclude local complication
related to infective endocarditis. The TEE confirmed the
diagnosis of eustachian and tricuspid valve endocarditis
and excluded local complications due to infective endo-
carditis (Figure 2). In the following days the patient
became afebrile and was discharged form the hospital in
good clinical condition after a 6 weeks course of antibiotic
therapy.
Conclusion
A review of the literature through medline revealed only
16 other cases of EVE, which are summarized in the Table.
In the cases reported in the literature, IVDA was the most
common risk factor for EVE. In all IVDA patients with
EVE, staphylococcus aureus was the only pathogenetic
organism isolated, while in the remaining cases different
organisms were isolated. As described by Frontera et al.,
staphylococcus aureus was the most common pathogen
in right heart endocarditis among IVDA [10]. In IVDA
there is an increased right side expression of matrix mole-
cules capable of binding microorganisms, these molecules
(as serum fibronectin and fibrinogen) are known to rap-
idly coat foreign surfaces as catheters, but may also coat
particulate matters that are injected as contaminants in
IVDA. In particular staphylococcus aureus possesses sur-
face proteins that enable it to adhere to these molecules.
This can partially explain why staphylococcus aureus is
A Transesophageal echocardiographic view showing two peduncolated vegetations attached to the eustachian valve and  another vegetation on tricuspid valve Figure 2
A Transesophageal echocardiographic view showing two peduncolated vegetations attached to the eustachian valve and 
another vegetation on tricuspid valve. B, Color flow doppler echocardiogram which confirms a moderate tricuspid regurgita-
tion with flow toward the eustachian valve.Cardiovascular Ultrasound 2005, 3:30 http://www.cardiovascularultrasound.com/content/3/1/30
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the most common isolated organism in IVDA. The fre-
quent localization of this organism in right-side infection
could be due to a large directly injected bacterial load in
these patients. In the adult, the eustachian valve when
present, directs the blood flow from inferior vena cava
into the right atrium. In our case it is possible that partic-
ular matters derived from continuous intravenous drug
use could have damaged the eustachian valve over time,
but it could also be hypothesized that a flow of insuffi-
ciency directed from the infected tricuspid valve to eus-
tachian valve could have been responsible for a damage of
the eustachian valve and of a subsequent implant of bac-
terial organisms derived from tricuspid valve. Because the
eustachian valve was frequently the sole focus of intracar-
diac infection in the cases reported in the literature, it
seems more reasonable to think to the first pathogenetic
hypothesis. Over 16 cases described in the literature, in 10
cases diagnosis was made by TEE. Transesophageal
echocardiography is not indicated as initial examination
in the diagnosis of native valve endocarditis. According to
American College Cardiology/American Heart Associa-
tion (ACC/AHA) guidelines for the clinical application of
echocardiography [11], when the valvular structure or
pathology is well visualized by TTE, there is no indication
to perform TEE. In the four cases described by Sawhney et
al., TTE results were normal and the indication to perform
a TEE derived from a strong clinical suspicion of bacterial
endocarditis in the presence of a bacteremia [6]. In the
case described by Bowers et al. several vegetation was
noted in different places by the TTE on the tricuspid valve
but no eustachian valve was seen. In this case TEE was
used as a revaluation study in the presence of a worsening
in the clinical status of the patient [7]. The diagnosis of
EVE was occasional and the treatment of the solely tricus-
pid endocarditis would not have changed the prognosis of
the patient. In the case described by Georgeson et al. TTE
was not diagnostic although TEE revealed a large, pedun-
culated, and highly mobile vegetation attached to the eus-
tachian valve [3]. In the study of San Roman et al. [9] TEE
did not add any new information to that obtained by TTE
in 5 cases of eustachian valve endocarditis. They stated
that both techniques offer similar information although
their patients were young and had an excellent acoustic
windows. In our case TTE revealed mobile vegetations on
eustachian and tricuspid valve and TEE was performed
only to exclude local complications related to infective
endocarditis.
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Table 1: Previously reported cases of eustachian endocarditis
Ref.n° Time of 
diagnosis
Valve involved Source of infection Isolated organism Method of 
diagnosis
1 Postmortem eustachian and mitral valve Pneumoniae S. aureus Autopsy
2 Antemortem eustachian valve IVDA S. aureus TEE
3 Antemortem eustachian valve IVDA S. aureus TEE
4 Antemortem eustachian valve IVDA S. aureus TEE
5 Antemortem eustachian valve Infected PMK Enterobacter cloacae TEE
6 Antemortem eustachian valve IVDA S. aureus TEE
6 Antemortem eustachian valve IVDA S. aureus TEE
6 Antemortem eustachian valve Hemodialysis E. coli TEE
6 Antemortem eustachian valve Hemodialysis Proteus vulgaris TEE
7 Antemortem eustachian and tricuspid valve IVDA S. aureus TEE
8 Antemortem eustachian valve none Streptococcus viridans TEE
9 Antemortem eustachian, mitral and tricuspid valve IVDA S. aureus TTE
9 Antemortem eustachian, tricuspid valve IVDA S. aureus TTE
9 Antemortem eustachian, tricuspid pulmonary and mitral LH and central venous line S. aureus TTE
9 Antemortem eustachian, tricuspid and central venous line LH and central venous line S. aureus TTE
9 Antemortem eustachian valve IVDA S. aureus TTE
Case report Antemortem eustachian valve and tricuspid valve IVDA S. aureus TTE
Ref. (references number); IVDA (intravenous drug abuse); TEE (Transesophageal echocardiography); TTE (Transthoracic echocardiography); PMK 
(Pacemaker); S. aureus (staphylococcus aureus)Publish with BioMed Central    and   every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published  immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
Cardiovascular Ultrasound 2005, 3:30 http://www.cardiovascularultrasound.com/content/3/1/30
Page 5 of 5
(page number not for citation purposes)
References
1. Edwards AD, Vickens MA, Morgan CJ: Infective endocarditis
affecting the eustachian valve.  Br Heart J 1986, 56:561-562.
2. Vilacosta I, San Roman JA, Roca V: Eustachian valve endocarditis.
Br Heart J 1990, 64:340-1.
3. Georgeson R, Liu M, Bansal RC: Transesophageal achocardio-
graphic diagnosis of eustachian valve endocarditis.  J Am Soc
Echocardiogr 1996, 9:206-8.
4. Palakodeti V, Keen WD, Rickman LS, Blanchard DG: Eustachian
valve endocarditis: detection with multiplane transesopha-
geal echocardiography.  Clin Cardiol 1997, 20:579-80.
5. James PR, Dawson D, Hardman SM: Eustachian valve endocardi-
tis diagnosed by transesophageal echocardiography.  Heart
1999, 81:91.
6. Sawhney N, Palakodeti V, Raisinghani A, Rickman LS, DeMaria AN,
Blanchard DG: Eustachian valve endocarditis: a case series and
analysis of the literature.  J Am Soc Echocardiogr 2001, 14:1139-42.
7. Bowers J, Krimsky W, Gradon JD: The pitfall of transthoracic
echocardiography. A case of eustachian valve endocarditis.
Tex Heart Inst J 2001, 28:57-9.
8. Schmidt MA, Nigbor D, Eitzman DT: Eustachian valve endocardi-
tis caused by Streptococcus viridans.  J Am Soc Echocardiogr
2001, 14:1042-1043.
9. San Roman JA, Villacosta I, Sarrià C, Garcimartin I, Ròllan MJ, Fernan-
dez-Aviles F: Eustachian valve endocarditis: Is it worth search-
ing for?  Am Heart J 2001, 142:1037-40.
10. Frontera JA, Gradon JD: Right side endocarditis in injection
drug users: review of proposed mechanism of pathogenesis.
Clin Infect Dis 2000, 30:374-9.
11. ACC/AHA Guidelines for the clinical application of
echocardiography.  Circulation 1997, 95:1686-1744.